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Zentralinstitut fiir Isotopen-
und Strahlenforschung
der AdW .der DDR

B, Letz

Use of Nuclear Data Files at ZfI Leipzig

Factograﬁhic databases especially in the field of physics are
not an invention of the last years or as one may assume a
creation:of this meeting now held the 8th time, Already in the
last century it has been realized that experimental informa-
tion was not available in an easy manner, because it was
published in the journals concerning the actual problems of
scientific investigations. For scientists who needed this data
the problem of finding the 'best' and most 'modern' value
arose,

In the past century the publication of Landolt-Bornstein tgbles
(first published in 1883) was probably the best attempt to
improve this situation /1/. '

Today-this method of creating data tables and handbooks is
still possible. Behrens /2/ estimates that today sbout 3000
compilations of physical data are existing., This number is
still growing, because all over the world research groups,
national and international programmes create new data collec-
tions. , N

The importance of nuclear data among this wide field of physi-
cal data collections led to interesting developments. Some

of them should be discussed in this paper. .

The use of nuclear data covers today:

fundamental and applied research
medicine '

control of industrial processes.
nuclear power industry

nuclear safeguards

geology

environmental research etc.

A detailed discussion of this e,g. was given by Seeliger /3/.
The field of nuclear data on principle may be subdivided into
three major categories:



. nuclear structure data
. nuclear decay data
. nuclear reaction data

For all this data categories today large databases are
established, The problem of collecting and eValuating this

giant amount of data is becoming an own scientific activity

/4, 5/.

The evaluation procedures -established now ensure for a great
variety of user interests the existence of "best"™ or "recommended"
commorly so called evaluated data, For the data categories
mentioned above international standard data files (usual on
magnetic tapes to enable its computerized handling) are
~available, The adopted standard formats and files are:

nuclear structure and decay data /6/:
evaluated data: ENSDF
references: NSR

- neutron reaction data:

experimental data: EXFOR
evaluated data: ENDF/B-V
references: \ CINDA

charged particle nuclear data:

experimental data: - EXFOR
evaluated data: EXTOR
references: ' by BNL

photonuclear data:
experimental data: EXFOR
references: ; catalogue by MGU

‘These international standard files are complemented by smaller
specialized databases., The number of this databases is still
growing and only the sctivities of the Nuclear Data Section of
~the IAEA allow to select the detafile of inferest among them
and to receive it in a relatively easy way /7/.

The international activities to obtain nuclear structure and
decay data information are given in fig. 1. In addition to this
figure the responsibilities of the mass chain evaluation groups
are given in tab, 1 /6/. This international community tries
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to enshure the'4~years-cycle for the evaluation of nuclear
structure and decay data,

'Accordlng to this scheme given in fig. 1 the Central Instltute
for Isotope tand Radiation Research owns the position of an user,
Periodically the Institute receives exchange tapes of NSR and
ENSDF. The procedure of handling ENSDF (Evaluated Nuclear
§tructure Data Eile) is given in fig. 2. The tapes we receive
undergo at:first a test of ftheir characteristics and content.
This first test gives as a result a first catalogue of datasets.
The IDENTIFICATION - Records which describe the datasets and
serve as the basis for all retrieval programmes are algo used

to build up an INDEX file on tape or disk, This index allows

the production of Z-ordered catalogues and retrievals'regarding
Z. The ENSDF file itsself only allowes access by mass numher A
and nuclid-name. :

ENSDF is used for retrieval of datasets, their printout, for
editing data catalogues for special data types {(e.g. half lives)
and now also for the production of takies containing nuclear and
atomic radiations using the computor code MEDLIST originated by
ORNL we received by support of the IAEA,

A detalled description of MEDLIoT 1ts pr1n01p1es and also its
applications one may find in /9/ and also /10/.

The implementation of MEDLIST at the institutes own ES 1040
computer is the major progress of the last year. Thus the ‘code
MEDLIST is the first time running on a computer of the unified
series,

The code written by Ewbank and Kowalski produces based on ENSDF
data sets and internal tabulations of atomic properties tables

- of nuclear (&, B+, B-,f) radiations and stomic radiations
(X-rays: L, Kﬁ1, K&z, KB“ auger- and conversion electrongw from
K, L ... shells).

The tables are sorted by radiation tvpe (aaaer—electrons, con-
version electrons, X-rays,« ,8, /) and within this type by
increasing energy. The radiations are flagged by an ordinary
number. An adjustable low-intensity cutoff Ilimits the number

of radiations according to their intensity. The standard cut-off
value, is 0.1 %, A comment will be given if %the number of omitted
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radiations exceeds an other limit (standard 0,01 %), The in-
tensity value is given as number of particles or phdtons'per '
100 desintegrations of the parent nucleus. .

Uncertainity values stated in the ENSDF dataset for energy and

interisity are carried through all calculations and are included
in the table.

In addition to radiation type, energy in keV, intensity a
fourth column contains  the value for the energy emitted per
desintegration, According to /9/ this value gives for an infi-
nite homogeneous medium in which the source is contained with
a concentration of 1/uCi/g the absorbed dose in rads. An
example of MEDLIST prepared data is given in fig. 3 for the
beta minus_ﬁecay!of 234 PA. '

To illustrate the priciples of MEDLIST fig. 4 shows & part of
an ENSDF dataset and the corresponding MEDLIST table,

~ The possibilities of the ENSDF datafile are compleménted by
the reference system NSR-(Kuclear Structure geferenées)_its
history had already been discussed /11/. The version of NSR
now used has a structure according to Dunford /127 .

This new structure now allows a comfortable search in the
SELECTRS field. This field containg automatically derived
from the abstract (KEYWORDS) well defined "descrlptors" in
the following categories /11/:

A Mass range or number

N Nuclide or element for which structure
or decay information is presented

.+ Target

Reaction

- . Measured quantity

t  Calculated or evaluated quantity

- . Z-range or number

N QB W

Use'énd possibilities of this catégories are shown in an
example of NSR-entry fig. 5.

Using the possibilities of the USS-system a dictionary of all
categories to serve as an aid in preparing requests to NSR
had been prﬁpared. This dictionary will be made available as



soon as possible,
Some conclusions should be discussed:

-~ An important entry not contained in the SELECTRS field is
the energy of the incident particles in a nuclear reaction.
This value should be added in a standardized way to allow

. its use in the formulation of requests,

- Only a limited number of verbal information is transmitted
from KEYWORDS to SELECTRS to be stored under the categories
M, D, C and X mentioned above,

This number (38) already allows an analysis, Terms not
included must be found by a "free text surch" in the
KEYWORDS field.

- The number of terms included in M, D, C and X categories

should be enlarged if any possible to deminish the use
of the term OTHERS,

The list of SELECTRS entries makes it possible to perform a
comparision of INIS and NSR, Such a comparision using other
principles was already tried by Friedrich /13/. Till July 1982
the INIS magnetic tape version covered 681,107 documents /15/.
NSR now contains 84,008 references of'papers, books, reports,
journal articles and so0 on containing nuclear structure and
decay data for special nuclei,

A comparision of the occurence of SELECTRS entries and corre-
sponding INIS descriptors was made., The result is given in
tab., 2 for the terms used in the M, D, C and X categories.
.The discussion of this values should take into account:

- The KNSR file only includes references of data containing
documents, Thats why in a strong comparision only descriptors
of data flagged documents should be regarded. The author
did not have such a possibility.

- The terms used by NSR and INIS are quiet similar. The
NSR terms are closer connected with the specislists idiom
and therefor easier to handle,

- The value of the occurence of INIS descriptors is that of
used by indexer, Only in that case the document may contain
numerical values of the corresponding term., In the
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case of computer added descriptors one may find no data

in this document. '
Already the fact, that the NSR terms given in tab. 2 are ¥aken
from the categories M, C, D and X illustrates the good péééibi-
lities of finding relevant documents in this file. The additio-
nal possibility of using detailed access to reaction, target,
nuclide guarantees for NSR a relevance for the retrieval
impossible to be achieved by INIS,
In general all searches in NSR are performed as retrospektive
retrievals, Technical reasons led to a subdivision into refe-
rences from 1910 to 1975 and 1975 to 1981.
The SELECTRS field established now allowes to connect the data
file ENSDF and the reference file NSR in a more detailed
manner (fig, 6). The central position of NUCLIDE is clearly
visible. Special data files as there are the GAMDAT, Westmeier
or WAPSTRA file may also be comprised in such a structure,
This picture(fig.‘6) illustrates the possible degree of inte-
gration of both factographic and documental databases, This is
achievable because of its same scope - nuclear physics. B
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ENSDF dataset
(part only)

NUCID ID- Record
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1ucID] Pl JParent-rec,

UCID] iGH

[Gamma~rec,

LucIdf Il JAlpha-rec,

1ucip] B

|Beta-rec,

nucip] i

ILeve1~rec,

NSR reference

{KEYHO >
{HISTORY )
{CODEN D>
{REFERENCED
{AUTHORS »
{KAYWORDS D>
{STLECTRS Y

liuclide |

Target |
Reaction |
deasured |
QID— Record
_ !
«=|MucID |#| (psSID DSREF
* |
Parent~ Record .
~|rcd e T 1/2
L s
. Gamma- Record i Trommnnmmmmmmr e N
L wpucy kil = DE | RI DRI !
GAMDAT & WESTMEIER files | WAPSTRA atomic masses
oo 4 5
NUKLID |T 1/2 Ey Ip : I'UKLID | MASS EXESS
| & Y eeieccatreonsracesasacesncns camasesed )
fig.6 Interconnections of the various datafiles at ZfI Leipzig

(Nuclear structure and decay data - NSDD)

I
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A~ Range Responsible NSDD Evaluation Groups
1 -4 USSR
5 =20 US / University of Pennsyivania
21 -~ 44 Netherlands / Utrecht
45 < 64 US / HWuclear Data Project
65 = 80 | UK / Liverpool (incl. Kuwait)
81 ~‘1OO FRG / Fachinformationszentrum
101 -~ 117 FR-BLG / (SWD / Lund 113)
118 - 129 JAP / JAERI
130 =~ 135 USSR
136 = 145 us / Hationa'ﬁuciear Data Center
146 - 152 US / lawrence Berkeley Iab.
153 -~ 162 US./ Idaho Nat. Eng. lab.
163 - 194 US / lawrence Berkeley Lab.
195 - 237 US / Nuclear Data Project =
238,240,242,244 | USSR
239,241,243 US / Ruclear Data Project
245 ~

US / Nuclear Data Project

tabe. 13 Responsibilities for the masgs~chain
evaluation in the international NSDD-

Network
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SELECTOR of NSR

Occurence Occurence | qorp of INIS /44/
(C+D+M+X) ISR INIS ~
T AepECAY T 202 927 ALPHA DECAY
ARSPECTRA ! 1.259 911 ALPHA SPECTRA
BChaMpla) o 3,672 - - |
BYDECAY 24335 1.459 BETA DECAY
BRSPECTRA | 2,236 692 BETA SPECTRA
BREMSSTRAHLUNG 39 4,158 BRsMSSTRAHLUKG
. CEg ) . 4,569 = -
! CQULEX % gjg 1.24; COULOMB EXCITATION
: - ! 86 1,61 LUCLEAR DEFORMATION
— 2552‘;‘22”"” o TJHL8 173 DOFPPLER COBFFICISHT
DS LGMA \ 27.501 4, 694 DIFFERENTIAL CROSS S.
FISSION . 14271 34137 FISSICH
GSMULTIPOLARETY 3.393 1,408 MULTIPOLARITY
GOSPECTRA 19.42’3 74059 GAMuA SPECTRA
Ml ; o - -
[eSH{RT ; 360 736 ISOMER SHIFT
LEVE k=FROP i 14,811 10,904 ELERGY LEVELS
MESIC=2ATQOMS ! 118 130 MESIC ATOHS
My . 24260 2.725 MAGFETIC HMOMELTS
" N®SPECTRA , 440 3.9 FEUTROE SPECTRA
{ OTHEN ‘ 49./‘65 - -
P PEDECRY ! 56 - -
PESPEGTRA | 66 1.062 PROTON SPECTRA
PARAMETERS . , 3.579 - -
i POLAKIZATION : bobktg - not comparable
Q : 14722 1410 Q-VALUE
QUADRUPQLE i 4,587 2,060 QUADRUPOLE MOMELTS
RADIUS ] 717 1185 NUCLEAR RADII
KESONANGE ) 4,663 4,981 RESORAICE
ROT=4ANDS 307 3 024 ROTATIOLAL STATA
L STGMA 11.851 7759 TOTAL CRCSS SECTIONS
I SPALLATION 28 £02 SPALLATION
TTY 47 - -
1172 8.500 2.993 HALF~-LIFE
T K=RAYS 835 3,304 X~RAY-SPECTRA
CYLELDS ) 1.981 1o b6 I'UCLEAR REACTION YIELD
S YRASY o 447 662 YRAST STATSES
tab.2 3 Intercomparision of terms in the INIS thesaurus

and terms used in the SELECTORS field of HSR




database file size reference system
ENSDF 425,830 records NSR . 84,008 refs.
8,335 datasets
GAMDAT?'79 55,178 records
2,049 datasets
NSDD
GSIGAM 22;540 +
45,411 records
2,311 " datasets
WAPSTRA 1,9%2 1records
CPND EXFCR 129,566 records References CPND
2,638 subent (ap. 16,920 refs.)
431 entries : :
\\."
tab. 33 - Content of the database for nuclear data at ZfI Leipzig (1982)
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